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During our last call there was a discussion of some low reported values in the Marysville IH data set.
Attached is Bill's description of his investigation of this issue and his conclusion.

I hope we can call this issue resolved.
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9/20/2012



EVALUATION OF UNEXPECTED LOW INDUSTRIAL HYGIENE SAMPLES

IN THE MARYSVILLE DATA SET



1.0 OVERVIEW



Data on worker exposure to asbestos at the Marysville Ohio plant operated by O.M. Scott is being used to evaluate the exposure response relationship and develop a reference concentration for Libby amphibole asbestos.  Inspection of this data set reveals that some values have reported values that are lower than might have been expected for industrial hygiene data collected in the time frame of 1970-1990.  This memo provides an assessment of the frequency and likely magnitude of these unexpected values.



2.0 EVALUATION METHOD



The concentration value reported for samples analyzed by phase contrast microscopy (PCM) is calculated as follows:



	C = N * EFA / (FOV * Afov * V * 1000)



where:



	C = reported concentration (PCM f/cc)

N = Number of fibers counted during the analysis

EFA = Effective filter area (mm2)

FOV = Number of PCM fields of view examined

Afov = Area of one field of view (mm2)

V = volume of air drawn through the filter (L)

1000 = conversion factor from L to cc



For convenience, this equation is often written as:



	C = N*S



where S is the analytical sensitivity (1/cc):



	S = EFA / (FOV * Afov * V * 1000)



The value of V is determined as the product of air flow rate (Q, L/min) during sampling and the sampling duration (D, minutes):



	V = Q * D



Thus, the value of S is given by:



	S = EFA / (FOV * Afov * Q * D * 1000)



Sample-specific values for the parameters that determine S are not available except for D (sample duration).  However, reasonable guesses for the other parameters are as follows:



EFA = 385 mm2.  This is the effective area for a 2m mm filter, which is the most likely to have been used



FOV = 100.  This is the default number of fields of view to analyze in most PCN methods



Afov = 0.00785.  This value is determined by the optics of the microscope being used.  This area is standard for most PCM instruments



Q = 	2 L/min.  Pump flow rates are not standard, but Lockey et al. (1984) reported that flow rates used at the plant in 1972 were 2 L/min.  Most industrial hygiene sampling programs use values in this range.



Based on these assumptions, the likely value for S for each sample may be computed from the reported value for D:



	Expected S = 385 / (100* 0.00785 * 2 * D * 1000)



Given the sample specific estimate for S, a sample may be “flagged” as having an unexpectedly low value if the reported concentration is lower than S.



3.0 RESULTS



The results of this screening approach are summarized in Table 1.  As indicated, out of 899 available samples, 65 (7%) appear to be potentially low.  All of the flagged values were identified as “detects” (i.e., one or more fibers were detected), and none are identified as non-detects.



The magnitude of the unexpected difference may be characterized by calculating the ratio of the reported value to the expected sensitivity:



	Ratio = C / Expected S



For these 65 samples, the mean ratio was about 6.



Of the 65 flagged samples, most occurred during sampling in 1978, as shown in Table 2.  This is also the year that the most intensive monitoring was performed, but the reason that the samples are mainly associated with this year is not known.



4.0 INTERPRETATION



[bookmark: _GoBack]This screening level assessment suggests that some samples have reported concentration values somewhat lower than expected.  However, such values could occur if pump flow rates were higher or if more fields of view were analyzed than were assumed for these calculations.  Thus, these values may be unexpected, but are not implausible.



If it is assumed the values are inappropriately low (there is no direct evidence for this), it is considered likely that if some higher value were assigned (e.g., the expected value of S), then the cumulative exposure estimates for some workers would increase slightly.  However, because the frequency of the values is relatively low, and because cumulative exposure estimates are determined mainly by high exposure levels, it is considered likely that this would not result in a meaningful change in the exposure-response relationship derived from the entire data set.



 








TABLE 1

SCREENING LEVEL EVALUATION OF UNEXPECTEDLY LOW VALUES
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TABLE 2

DATES OF UNEXPECTEDLY LOW RESULTS



[image: ]



1



image1.emf

Detects NDs Percent


BACKGROUND 171 16 0 9.4%


TRIONIZE 542 31 0 5.7%


TRACK 102 17 0 16.7%


UNLOAD 84 1 0 1.2%


TOTAL 899 65 0 7.2%


Dept Total


Flagged
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Year Total Flagged


1972 12 1


1973 40 0


1975 22 2


1976 115 0


1977 63 3


1978 237 55


1979 28 1


1980 23 0


1981 50 1


1982 31 0


1983 11 0


1984 38 0


1985 19 0


1986 75 0


1987 46 0


1988 47 0


1993 3 0


1994 39 2


Total 899 65





